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(57) Abstract 

A diversity receiver, in which signals 
received through a plurality of different paths are 
weighted with combining coefficients according to 
their amplitudes and then combined together, and 
symbol sections are extracted on the basis of the 
resultant signal to regenerate the clock signal for 
determining symbols. The diversity receiver 
comprises a converter (314) for multiplying the 
combining coefficients by a fixed factor if all the 
coefficients are determined to be lower than a 
predetermined threshold value. Using the 
multiplied coefficients, the received signals are 
combined through I-component ROMs (317-320), 
Q-component ROMs (321-324), I-component adder 
(325) and a Q-component adder (326). 
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5 &.ffi#m 

(ASK: Amplitude Shift Keying), M&tfc<Dmfe%t&m\:£l£Z>m$L%timmJj : £; ( 
FSKrFrequency Shift) , Mmfe<DitLtt*mk&^&{tmmMX3Z (PSKrPhase Shift 
15 Keying), m&&<DMmX.W&m& : ttl*:tim±L LT^f^t Z>W3tm%WMll 
^ (QAM:Quadrature Amplitude Modulation) ^ ^W^S^^^fo-So 

2r5£te, &mm\tm\^mm u m^fDR^m^t^mmx^m^^ 
hnxi^ 0 7^—i?^yiz£z^mu^,]si&T*ffi?^W£j?mbLx. me 

o 

25 y^s<— i/^tmttiuiL. ^m^(D^xm.±^.mu-<;u(D^.mm^m^ 
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5 ::<D^-fV^— ^^l^fil QPSK izX <0 ^mZtif^im^—f &gff L-T 
, QPSK ^H^ft^Jt^ir^Jfe-rr iciotf-^ ?rtf tS^fsif T*fc 

^Z^Vn-C QPSK £H 2¥y bV)^—*'^ Vit-f§rlZj£sCX\g.&~t'Z>2 

<£> QPSK ^mt&nmf&fto r. i: l-=fc «9 1 2 t> H4ttC0f- 

* <M#So 

miamisv^T^^— ^^sit fitta«m«is 329-332, 1 j&#r 

OM317-3 20, Q^ROM3 2 1~3 2 4, I j&^n^gg 3 2 5 , Qf& 
15 «I3 2 6, 2PJ5£SB3 2 7&^ny^f|4|S3 2 8^bM$tl5 0 

ffitBtSfllfB 3 2 9-3 3 2it StS $ ftfcSftflT -5§-<£>{i*@ i^l v-^tfVViitf 
<Dtiti®£<DffiQ&&&1[kmVX. fltfBT*— * 6 k (k=l,2,3,4) £ bTffi^-TSo 
r.w-Ck=l, 2, 3, 4 tt^fr-eft^fctBfclHffB 3 2 9 , 33 0. 331, 33 
2 lCl*j-f£LTV^ 0 

20 m u < n (fctaanwaB 32911 a^ah 1 301, {M^tra 305, &*@3i 

j^^5 3 0 9, te*l>W£B3 1 3>6>«blM$*K PSK (Phase Shift Keying) 

Xttifa^ 3 0 111 A/D^£&§£^ V S * * Wi?^/Wk$ilfctflW 

a^j $ n s ii^-e*) So 

25 ffcfBtfefflgP3 0 51 A^T-3 0 1 {^A^J Zntz^imim^b m&ZtiX^ft 
^7-rSo {£fB&WSB3 0 5 1 ${tfg#<©te*Bfife#0>*&tfcfflU g 

te*l5§j££B3 0 91 &tBtfcffi*B3 0 5 a»e><Z>tfctirtfc*B5: 1 -»aJ?^W^tt 
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ffi*BJP*aJ3 1 3tt, BUIE^ffi{iffi<bgM{5Atit^i+B^^mffiL, fitted 

<fc*B&39$IS3 3 0-3 3 2{Col>T^ &tB&9B& 3 2 9 i: l^«©rtlFBffll^ 
5 iotSlif- * 0 2-0 4^rt±i^7-t-5o 

I MOM3 17 — 3 2 0St>'QMOM3 2 1 — 3 2 414, ^tt^Wi 
ft'&mU 3 2 9-3 3 2 tTUlt P>*1 % ^J&#tfcR k (k=l,2,3,4) 

f-^0k (k=l,2,3,4) kfrib&&&&RkTmfrttftbtl1tmm&lft<D&mfe 
-i§-R k 2 • cos 0 k (k=l,2,3,4) £ ^J$#JfcR k "Cfi^tt <b ^fctt^im 
10 {f-S§-R k 2 • sin 0 k (k=l,2,3,4) t^thtlir^ 0 Z Z X&tfL&Mt i±, ftdMP 
§{5 2 3 9 — 3 3 2 l*J<Z>ifi5jgafcg:f9*5 (000 (-iottttJ^nfc^f '( 
RSSI : Received Signal Strength Indicator) ^^"^"im^rX^^o 

f£L<fcfc, I^ROM3 17~3 2 0lt -&&&MRk (k = l,2,3,4) 

y&z&ttiLnT*—? 8k (k=i,2,3,4) <r>m r> mzmt <D±x<Dm^\^^^ 

15 t, [Wlta^^S'ff'ff-^Rk 2 • cos 0k (k=l,2,3,4) £^#>BEttLTV^o Rk 
RXf9k i-i^tn^:tl8 y*y hfrtbt£%<DX\ I ^ROM3 1 7-3 2 0(i2 8 
m*)(DRk t2 8 ii«9CO0k ^Oitroll^ -tt£t>-tb* 2 ,6 ii>9<DRk 2 • cos 
0k ^I211UTV^o lMROM3 17~3 2 0ft ^«»Rk irtfMJOW 
$15 3 1 3 — 3 1 ea^WfltflT*— * 0k mmA^^tlSi:, ^tlb^m^ 

20 -tirt^^-r^Rk 2 • cos 0 k Srtti;tj-r5 0 

IrHSI}^ Q^ROM3 2 1- 3 2 4lt ^^Rk (k=l,2,3,4) (Dl&V) 

#51i:tfflf- * 0 k (k = i,2,3,4) ©®9#3te£<o£T<0*&-^i::o^T 

, [H^^O^mS^-Rk 2 • sin0k (k=l,2,3,4) £^£>fSt§: LTl^£ 0 Q/&# 
R OM 3 2 1 — 3 2 4 *4 2 8 il <9 <DRk £ 2 8 il 9 <£> 0 k t <D^X(Dm^^:. 
25 2 16 ii9<DRk 2 • sin0k £§EltLTl^ 0 QJ&&-ROM3 2 1 — 3 2 4f4 

, £-)£flSSfcRk £te*B>!jn^gB3 13 — 31 6 ^©fitfBT*— * 0 k as-tiVPfrbA 
^ixSt, ^rtL^^m^-tir^^i-SRk 2 • sin 0 k £r tttfj-r<5 0 

IJ&ftJWM%s3 2 5 {4, I^ROM3 1 7 — 3 2 0 frb mt) ZtlZM^ttlf 
btltcmttf&ftcD^mtm-flrRk 2 • cos 0 k (k=l, 2, 3, 4) LT l^*gj&#<£>^ 
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2 6!1 Q^ROM3 2 1-3 2 4 frb ffi^l £tl5fi^tttt 
(btltcWi&J&fr (Delimit #Rk 2 • sin 0 k (k=l, 2, 3, 4) Sr^Sfc 1X1^^^ 

5 ^Py^S4«iS3 2 8fl t I j£$WJn3H§3 2 5^QMD^3 2 6 J: t> fcH 

3 2 7 fit, ^ n y?&$M 3 2 8AWny^ KIrJ#! LT I fi£5>JPlf 
10 §§3 2 5Rt;Q^JDlll3 2 Bd^tH^^ixSI^+B^&tm^fia^^fifcS 

15 £ v^^flM^iBV^-Cta. * P y 3 2 8 {^*3 

^j^^5¥ij^3 2 7 a3®«j^j^^>r ^ ^'^tb-ftw^-f ^ ^^-e*ij 

20 

^-^^t ^g^v^ ^ u ^ ^ ^mjf&^^-r 5 r. £ & g & £ -r& 0 
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20 0 

o 

£fcftjfS^#$cteBlT^ if 3/ h»TC* £*u n £ 1 EiLb-C*>o-C0r^0> if 
25 «£®;t&V^!gc£-t-<5££. SuSSU^VMittiBfilBm^tf y h&-?&&tiZ>Jk 
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IHISrtttii-rSBSI. tttii^-f 5 ^£ ft 3 0 * u^^^ttiM^< ft 9 , v^>- 

20 ^(cSufH^^iSc^ 2 mz-?zm&^8L t . HulE*U3£#©^«t «9 itufE 2 f&K £*l 
fc£»j£flMBc£-C ^ffjfH^^ L t V MS «fc <9 /h $ V ^ $ ftft < ft 5 * T\ ¥U£ 

£ muL^® ^i^i $ z> mm^st t , mtRvm^mz: & <o & < ft 

mm&j&^f&izx y &&£titc^mm^&m\<^x&mt^mmvtc? n 
25 w^-rss^^<3r^#^5 0 



6 



WO 00/39976 



PCT/JP98/05941 



If! 1 EIW\ &5£W<DM 1 »^{-^§S±it^^{-J; 5/>r^ 
15 fs^BSr^-t'o 

i3Hij:, £8195 3 1 4 f-A^7*tL5S:f9 U^/UC k (k=l, 2, 3, 4) V>U 
HI (a)) 3g*$B3 1 4 <kf?tti^$ix5^fi£««:Tk (k=l,2,3,4) tfMltt (PI 
HI (b)) t^W7 7T^5 0 

m 5 BUS, _bfE*H« 2 0 3 — 2 0 6 ^ttl^tKOX <0 f$*»fc*J5fc&7j*-$-:/n 

^6IH«, f!2|i»^^t3£|&g($3 1 4 (DMSrtS^r^i-^ n — 

25 ^7l2tt x QPSK {CjfcttStete^—^tfJT^r (ftttBT*— ^ff{4 

o 
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m i mmmm) 

5>{COV^T>ftJ^ _ f"5Sft^^ < ^ (RSSI: Received Signal Strength Indicator) ( 

±IE«:ll^-t-5fe«)*SiEtt, £&3B3 1 4, <3tfB«8!f&3 2 9-3 3 2, I 
15 ^ROM317~3 2 0, Q^ROM3 2 1-3 24, I^iDl^3 2 5 
. Q»ff3 2 6, ¥U5£$B3 2 7S^P7^M3 2 8 



3ElfelaJ3 1 4tt. {itBmM2 3 9-3 3 2 ^^W^^-T^ff l-^C 
k (k=l,2,3,4) iSX^StbSt, Sl^Ck (k=l,2,3,4) <D{5J*Lk #^£GD 

) ^J^i-So w©^©^, §ffl"</l'Ck (k=l,2,3,4) <7)fBrttt* s Bf^© 

^/UflS 1 oisJl±S)S»^t-tt. Sfl^Ck (felA3,4) ^M«Tk ( 
25 k=l,2,3,4) i: LTtiJ^-r^o ni:fe^tfM3 1 4tA^^tL5§f 

tt, {£fi*gTO2 3 9-3 3 2 rt<Z>i*JSifc£{g*B (Hl^) ^ £ oT&ffi £H5{f 
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VLffi&mu 3 2 9~3 3 2(t sit ^titz^mm^i-tm ttni is^^m 
<ntiLftk<D{mmft*:mm\.x* msr-? e k (k=i,2,3,4) tLt^t5„ 

rr-Ck=l, 2, 3 , 4 tt*tL- J E r tuffi+B«WI«P|J 3 2 9 , 3 3 0, 3 3 1, 3 3 

5 f¥ L < te, tiLtt&Wm 3 2 911 X£)ffi+ 3 0 1, fefBl&ftgB 3 0 5, <£*SS 
M£&3 0 9, itmmU3 1 3^5jflffig$ix % PSK (Phase Shift Keying) 

10 ffi*Btfem§B3 0 5fi, AMf3 0 l £*L7t§:{l \m m^ZtiX^te 

^7-r^ 0 i-**>*>. fltfa*fcffl*& 3 o 5 te, ^{mm-^-o^B^^^mL, § 

15 Sj^HT, JlMfitBi LT^t5 0 

ffi*H«W!«S3 3 0-3 3 2^o^T<b, {tf®®mM 3 2 9 £ |1^0>rtSB«j£K: 

iotliffif-^ 0 2 — 0 4&mjj-fz> 0 

20 I^ROM3 1 7 — 3 2 0MQ^ROM3 2 1 — 3 2 4 te, ^ttl^tliu. 
♦i«W§R3 2 9-3 3 2tcmUT8a:ft? > tt. ^*fiJc«fB:T k (k=l,2,3,4) 
■7='-* 0 k (k=l,2,3,4) i: ^f>^tT k "CM^tf fetLfcPMf ^©SfS-fS 
#-T k 2 • cos 0 k (k=l,2,3,4) k&tftffi&T k T'l^lt htltz.W3S.tfL ft <D%Lm 
m^rT k 2 • sin 0 k (k=l,2,3,4) t &tti£i-fZ> 0 

25 l¥L<te, lMOM3l 7-3 2 0(t ^«ftTk (k=l,2,3,4) <DJ& 

'onz>m.tiim ; r— ? 0 k (k=i,2,3,4) ©sio^sflftto^-rrojta^^ov^ 
x, ^«ftTk (k=i,2,3,4) xm^tttfbntimmf&ftcDgimm^Tk 2 • cos 

0k (k=l,2,3,4) £^#>f2lgLTV^ 0 Tk &U?0k I«iim8 If y hd^/f 
SCO-C, I J&9-ROM3 1 7 — 3 2 0 2 8 ii 19 <£>Tk 2 8 ii 9 <?5 0 k <b <D^X 
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©I^t, -ftet>1b. 2 l6 ai«5 0t^J|^^^5^|H1SbTV^5o I^ROM3 
1 7 — 3 2 0 f3\ -^^Jc^^Tk fcfiyEflnJHR 313-316 a^tfJjfitflT*— * 0 

k &*:ft*:frAti£tLZ> tiib<Dm.& j &^m%-tz> Tk 2 • cos e k srti^-rs 

o 

5 mWilZ. Q^ROM3 2 1~3 2 4(t #f&$^Tk (k=l,2,3,4) <£>&9 

0k (k = l,2,3,4) ^^^^^^ctCO^TOm^f'OVNT 
> &rfm&T k (k=l,2,3,4) "Cm^fttt kH/cE^^^f m ^Tk 2 • sin 0 k 
(k=l,2,3,4) Sr^*ISlSUTV^5 0 Tk JSlXJ 0 k tt-tft^tb 8 \fy YfrhteZ>(D 
-C% Q^ROM3 2 1—3 2 4 fit 2 8 il «5 <7)Tk £ 2 8 ii<9<D0k t©^TOg 
10 -ffc*^ 2 16 il^90g^fS^^m^lE1tLTV^S 0 Q»OM321 

~3 2 4il -a-fife^i^Tk £titfB*nj||FB3 13-3 1 e^b^ttffix— ^ 0k ^ 
-tn^A^J^ixSirs -ettbom-^-frt-f^^-r^Tk 2 • sin0k ?rttS^i-So 

I ^c5>^0^l^3 2 5(t I ^ROM3 1 7-3 2 0 j&>£>tH;fj SflSS^tttt 
f 3 nfcIWItB^^O^S'ft-^Tk 2 • cos 0 k (k=l, 2, 3, 4) LXmnj&ft<0& 

15 ^c^f{f-^-^m^-r5 0 

Qj£3Mjn3W&3 2 6 Q^ROM3 2 1-3 2 4 *>btH*$tL5fi^^t 
^^^ff^^^cDgftm^-Tk 2 • sin 0 k (k=l,2,3,4) ?:^LtE»0^ 

* o $/ ?n*EU 3 2 8 fi, iy^^^Km^iHU 3 3 3 MP L L (Phase 
20 Locked Loop) ^3 3 4 ft, rcD«j&iCj; 19 I 3 2 5&T>* 

Q^*n*SS3 2 6 «fc «3 m^^ixSlll+Bfig^&tm^^O^fife^-g-i-S^VNT 

«fc 9 b < W\ ^^sJ?^EMttffl*fC 3 3 3(1 I fiK5>*03SL« 3 2 5 Xt^Qfifc^ 
SPIMS3 2 6 «£ 9 ffi^$tL^I^1l^^iE3S^O^Sftfs#^£{-v'>^ 
25 ^EWSrttttJ-TSo ^^#^ErattW«FB3 3 3tt, I^J5£#&t*££j5!c#tf>-g-J5jc 

P L LflfB 3 3 4 J± % -^rfvH* 3 3 3 KJ: <9 ttm*tLfc^>#/UERI 

i£S^VT¥lJ5£gB 3 2 7 05*U3£^>r 5 ^mmmtteZ? v v * &W£.-fZ 0 
Zto&Hzfvv? W&M 3 2 811 Wm&ftRxm&i&fto>&&&mfett 
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m^^x^mm^mm i^tc? vy? ^w^-rs g ang^ (seif-timing) ^sstc 

i^A^^ilS^ny^^f^ (^ny^{fetB|R^) asfc3 0 W^FB 3 2 7 A 
^7*H5^ny^*s-fttSi:, ¥UJ£*P 3 2 7 Sffittft^*^ 5 >^t>h"f 

iot«!) ?:B5ih-r6fca6^(i^n y^f?^aJ3 2 8 1:1*51 * n y^f? 
y^C-r^ y ? u^i/tf±%\,^Z£\ ^ftfs to 0 ^ n ^^OlJgiJig^lg < 

m 2 {i^^ 3 1 4 <£> ^ r> mm^m^^-r-yu v $ mx$>z> 0 

3 14lt ¥UJ£lf& 2 0 2. 2 0 3-206l:it, @3 (a) ( 

b) (DmiZfjk-rX o U^WC k (k=l, 2, 3,4) ©^f ilt^U^^i?) 
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, ^r^^^-r^ft-^2 o 7%mt)-$-z> 0 

mW3% 2 0 3 ~ 2 0 6 fi, 2 0 2 ^¥lj£fi -5§- 2 0 7 3^*1^*1, A;>J $ 

Tk=Ck*N (k=l,2,3,4) -Cfe6o Si^2 0 3~2 0 6it *J^£B 2 0 2 ^ 
10 hm^m-^r 2 0 7 ^^^JxA^ £tL&^o t^^\Z.^ ^ff W<A-C k Sr^fig 

2 0 2 {2, J£t£[HS& 4 0 1 ~ 4 0 4 % AND0S&4 0 5 «t K> m&£tlZ> 

o 

15 Jfc$i®S£4 0 1 ~4 0 4J2, LtV^tCk (k=l, 2, 3,4) i: O^/hSr-ttL^tL 
JfctfeU L#VMfi>Ck "CfeS^t, -ff-^-Sk (k=l,2,3,4) SrAND[eIS§4 0 5 

ANDlH]Sg4 0 5M\ ff#Sk (k=l,2,3,4) <£TtfS A^l $ tbfc <t # , 
, Ck^v^tL^L^V^ttct «9/Jn$V^^, fjm2 0 7^t5 o 
20 0 5 «\ _LIB^3H& 2 0 3 — 2 06 *rft-^h,<Z> J; K) t^mtum^Uk^-i-f v y 9 

HI^S§2 0 3 — 2 0 6te. t^^501-5 08^it, A^£*L3 8fcV 
h (DC k «£ o im&tsti& 0 

tU^^501~5 0 8 tt-ttl^tU ¥UJ£8B 2 0 2 ^fe^J^fS # 2 0 7 (DA 
25 ^i^^v^^«8^(7)A^^A(CA^I$tifc^^Xd^tB^L, ¥Uj£f§-§-2 
0 7©A^3ftSfc5»^f4A^^B^A^$ix^:flr#SrX^e>tii^7"t-S„ -feu* 
* 5 0 1-5 0 8(DA^A^(1 Ck Ify Ml ^S^J^A^ $ tl. 5 

0 1 3ftS±fifclf y K 5 0 8*STffilfy h-efc5 0 1~5 06©A^ 

B izn, C k £r^H- 8 fcf y hfetttiftD 2\?y h TCfc<E>f§-§-tfS A*J $ i? U ^ 
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* 5 0 7, 5 0 8Ctt, 0aSA^£*T,5o -*U- ± 9 *3M§2 0 3 ~~ 2 0 6 
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